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Question #: 11 
10: 53866 NR has now had a bowel movement and is showing signs of clinical improvement, though he has not 
n yet fully recovered. 


P Flag question 


The best option for NR is to; 


Select one: 


Titrate his lactulose s? 
therapy to achieve 

2-3 loose bowel 
movements per day 


Rose Wang (ID:113212) this answer is correct. After a bowel movement has 
been achieved and the patient has clinically improved, their therapy should 
be titrated to a maintenance dose of 15-45 


(5 mL 1-4 times per day, with the 
goal of achieving 2-3 loose bowel movements per day. 

Discontinue his lactulose therapy; no further treatment is needed * 

Begin lactulose maintenance therapy of 100 mL by mouth daily % 

Discontinue his lactulose therapy and initiate oral rifeximin therapy X 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Hepatic Encephalopathy (HE) 


LEARNING OBJECTIVE: 
To understand how to dose lactulose therapy for patients with HE. 


BACKGROUND: 


Lactulose is first-line therapy for the treatment of HE. It should initially be given orally as 45 mL hourly until 
the patient experiences a bowel movement and shows signs of clinical improvement, and then therapy 
should be maintained with 15-45 mL 1-4 times daily. Therapy should be titrated to achieve 2-3 loose bowel 
movements per day. 


RATIONALE: 


Correct Answer: 


e Titrate his lactulose therapy to achieve 2-3 loose bowel movements per day - After a bowel 
movement has been achieved and the patient has clinically improved, their therapy should be titrated 
to a maintenance dose of 15-45 mL 1-4 times per day, with the goal of achieving 2-3 loose bowel 
movements per day. 


Incorrect Answers: 


Discontinue his lactulose therapy; no further treatment is needed - NR has still not fully recovered 
and should still receive treatment. 


Begin lactulose maintenance therapy of 100 mL by mouth daily - 100 mL is higher than the 
recommended dose of 15-45 mL for lactulose maintenance therapy. 


Discontinue his lactulose therapy and initiate oral rifaximin therapy - Rifaximin is only indicated 
when a patient is refractory or intolerant to lactulose therapy. 


TAKEAWAY/KEY POINTS: 


After clinical improvement and a single bowel movement, therapy should be 15-45 mL 1-4 times per day as 
maintenance. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca/new/documents/CHAPTER/en/c0043. 


The correct answer is: Titrate his lactulose therapy to achieve 2-3 loose bowel movements per day 


Question #:12 


io: 53891 Which of the following is least likely to precipitate hepatic encephalopathy (HE)? 


Correct 


A Rose Wang 


Flag question 


OF 


Question #:13 


10: 53855 


Correct 


Select one: 
Portal vein thrombosis *% 
Infection 3 
Dehydration % 
Hyperkalemia v 


Rose Wang (ID:113212) this answer is correct. Hyperkalemia is the least likely 
precipitating factor. 


Marks for this submission: 1.00/1.00. 


TOPIC: Hepatic Encephalopathy (HE) 


LEARNING OBJECTIVE: 
To understand the precipitating factors for hepatic encephalopathy. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
one of the leading factors to HE. 


Though the exact mechanism(s) that cause hepatic encephalopathy are not fully known, there are multiple 
factors that are thought to precipitate or worsen the condition. These include: 


e Increased serum ammonia levels 


Infection 


Hypokalemia 


Alkalosis 


Increased protein load 


Dehydration 


Portal/hepatic vein thrombosis 


Portosystemic shunts 


RATIONALE: 
Correct Answer: 


© Hyperkalemia - Hyperkalemia is the least likely precipitating factor. 


Incorrect Answers: 
* Portal vein thrombosis - Portal vein thrombosis is not the least likely precipitating factor. 
© Infection - Infection is not the least likely precipitating factor. 


+ Dehydration - Dehydration is not the least likely precipitating factor. 


TAKEAWAY/KEY POINTS: 


Hyperkalemia does not commonly appear in those with hepatic encephalopathy. Some common causes 
include increased ammonia levels, decreased liver function, increased protein load and infection. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association 
https://myrxtx.ca/new/documents/CHAPTER/en/c0043. 

[2] Hepatic Encephalopathy. Canadian Liver Foundation. http://www.liver.ca/liver- 
disease/types/cirrhosis/hepatic-encephalopathy.aspx 

[3] Ferenci P. Hepatic encephalopathy in adults: Clinical manifestations and diagnosis. In: UpToDate. 
https://www.uptodate.com. 


The correct answer is: Hyperkalemia 


Which of the following is the most likely cause of type A hepatic encephalopathy (HE)? 


Select one: 
Acute liver v 


failure Rose Wang (ID:113212) this answer is correct. Type A HE is associated with 
acute liver failure. 


Myocardial ischemia % 
Portal-systemic bypass X% 
Cirrhosis % 


{correct 
Marks for this submission; 1,00/1,00. 
TOPIC: Hepatic Encephalopathy 


Question #: 14 


1D: 53868 
Correct 


Flag question 


LEARNING UDJEL TIVE: 


To understand the classification system for HE based on the underlying disease. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
‘one of the leading factors to HE. 


A classification scheme has been proposed for HE based on the underlying disease. There are three 
categories: 


+ Type A: HE associated with acute liver failure 


© Type B: HE associated with a portal-systemic bypass without liver disease (e.g., due to a congenital 
abnormality) 


© Type C: HE associated with cirrhosis 


RATIONALE: 
Correct Answer: 


© Acute liver failure - Type A HE is associated with acute liver failure. 


Incorrect Answers: 
+ Myocardial ischemia - Myocardial ischemia is not a cause of HE. 
© Portal-systemic bypass - HE caused by portal-systemic bypass would be classified as type B. 
© Cirrhosis - HE caused by cirrhosis would be classified as type C. 


TAKEAWAY/KEY POINTS: 


Type A hepatic encephalopathy is caused by acute liver failure. This reduces the clearance of toxins and leads 
to altered brain function. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
https://mynctx.ca/new/documents/CHAPTER/en/c0043. 

[2] Ferenci, P. Hepatic encephalopathy in adults: Clinical manifestations and diagnosis. In: UpToDate. 
https://www.uptodate.com. 

[3] Myocardial ischemia. Mayo Clinic. http://www.mayoclinic.org/diseases-conditions/myocardial- 
ischemia/basics/definition/con-20035096. 


The correct answer is: Acute liver failure 


GH is a 78 year old female that has hepatic encephalopathy (HE). She presented to the hospital with 
her daughter who states her mother has anxiety and complains of poor nighttime sleep. She is 
orientated to time and place. 


Which of the following is the most appropriate for GH? 


Select one: 
Admit her ta the ICU for treatment % 
Admit her for treatment, but not to the ICU * 


Treat heras ~ v 


amoutpatient Rose Wang (ID:113212) this answer is correct. GH's symptoms are not severe 


enough to warrant admission, but she should still receive treatment. 


Do not treat her at this time ® 


| Correct} 
Marks for this submission: 1,00/1.00. 
TOPIC: Hepatic Encephalopathy (HE) 


LEARNING OBJECTIVE: 


To understand the timing, admission criteria, diagnosis and treatment of HE. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
one of the leading factors to HE. 


Grade 0 is classified as minimal HE. This involves psychometric or neuropsychological alterations of tests 
exploring psychomotor speed/executive functions or neurophysiological alterations without clinical evidence 
of mental change. Patients with grade 0 HE are often unaware of their condition and so do not frequently 
seek treatment. 


Grade 1 manifests as trivial lack of awareness, anxiety, shortened attention span, inability to add and subtract, 
altered sleep rhythm. Patients with grade 1 HE may be managed as outpatients, so long as they or someone 
else is able to monitor them for worsening signs of HE and as long as someone is available to transport them 
to the hospital if necessary. 


Overt HE is defined as grade 2 and above. Grade 2 involves lethargy or apathy, disorientation to time 
(naming day of the month, the month of the year, the season etc), obvious personality change, inappropriate 
behaviour, clumsiness, a flapping tremor (asterixis). Grade 3 HE includes somnolence to semi-stupor but 
responsive to stimuli, confused, aross disorientation, bizarre behaviour. Patients with arade 2 HE do not 


Question #15 


1D: 53886 
Correct 


YẸ Flag question 


(sen asanace 


necessarily need to be admitted to the hospital, but it should be considered in patients depending on the 
severity of their symptoms. 


Grade 4 occurs when HE patients fall into a coma. When the patient is unconscious and unresponsive to 
painful stimuli, There is a high mortality rate for people who go into a coma. Patients with more severe HE 
(ie, grades III or IV) should be admitted to the hospital for treatment, often to an ICU. 


RATIONALE: 
Correct Answer: 


* Treat her as an outpatient - GH's symptoms are not severe enough to warrant admission, but she 
should still receive treatment. 


Incorrect Answers: 


+ Admit her to the ICU for treatment - GH's condition is not severe enough to warrant admission to 
the ICU, 


* Admit her for treatment, but not to the ICU - GH's condition does not appear serious enough to 
warrant hospital admission. 


* Do not treat her at this time - As she is experiencing symptoms, GH would benefit from treatment. 


TAKEAWAY/KEY POINTS: 


GH is experiencing minimal symptoms. It is important to identify other possible factors that may lead to 
insomnia and anxiety. Non-pharmacologic options should be investigated before HE therapy is initiated. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca/new/documents/CHAPTER/en/c0043. 


[2] Ferenci P. Hepatic encephalopathy in adults: Treatment. In: UpToDate. https://www.uptodate.com. 


The correct answer is: Treat her as an outpatient 


Which of the following is most commonly implicated in the development of hepatic encephalopathy (HE)? 


Select one: 
Ammonia ~ 
Rose Wang (ID:113212) this answer is correct. Ammonia is a well-known factor 
implicated in HE. 
Ammonium * 
Urea % 
Nitric acid * 


Marks for this submission; 1.00/1.00. 
TOPIC: Hepatic Encephalopathy 


LEARNING OBJECTIVE: 
To be familiar with the pathogenesis of HE. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
one of the leading factors to HE. Increased ammonia from digestion of proteins along with decreased 
dearance due to liver dysfunction crosses the blood-brain barrier and is toxic to brain tissue. Astrocytes 
metabolize ammonia into glutamate which alters the intracellular electrolyte balance. This leads to fluid 
retention and inflammation. 


The pathogenesis of HE is not entirely understood, but one factor that is clearly implicated in HE's 
development is ammonia. Other neurotoxins include oxindole, a metabolite of tryptophan. Compounds such 
as urea and ammonium are related to ammonia levels but are not necessarily the cause of HE on their own. 


Some other factors thought to increase the risk of HE are excess protein intake, infection, dehydration and 
kidney dysfunction. 


RATIONALE: 
Correct Answer: 


e Ammonia - Ammonia is a well-known factor implicated in HE. 


Incorrect Answers: 
+ Ammonium - Ammonium is positively charged and does not cross the blood-brain barrier. 
* Urea - Urea is not commonly implicated in the development of hepatic encephalopathy. 


e Nitric acid - Nitric acid is not commonly implicated in the development of hepatic encephalopathy. 


TAKEAWAY/KEY POINTS: 


There are multiple hypotheses that may explain the development of HE symptoms. One of the leading factors 
that is thought to aid in the development of cognitive dysfunction is the elevated levels of ammonia. 


Question #16 


1D: 53892 
Correct 


P Flag question 


Question #: 17 


10: 53890 


Correct 


YẸ Flag question 


Sane Feedback 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
https://mynctx.ca/new/documents/CHAPTER/en/c0043. 

[2] Hepatic Encephalopathy. Canadian Liver Foundation. http://wwwliver.ca/liver- 
disease/types/cirrhosis/hepatic-encephalopathy.aspx. 


The correct answer is: Ammonia 


PT is a 37 year old female that presents to your clinic with an elevated serum ammonia level. She has 
not noticed any signs or symptoms consistent with hepatic encephalopathy (HE). 


The most appropriate option for PT is: 


Select one: 


Oral lactulose therapy % 


Further {v 
evaluation; no Rose Wang (ID:113212) this answer is correct. Treatment is not indicated in 
treammenth patients who have elevated blood ammonia concentrations in the absence of 


symptoms of HE. 


A liver transplant % 
Oral rifaximin therapy X 


| Correct | 
Marks for this submission; 1.00/1.00. 
TOPIC: Hepatic Encephalopathy 


LEARNING OBJECTIVE: 


To distinguish the indications for treatment for patient-specific factors. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
one of the leading factors to HE. 


Standard therapy generally involves the use of lactulose to reduce the patient's blood ammonia 
concentration and, in the event of treatment failure, rifamixin and metronidazole may also be indicated. 
Rifeximin and metronidazole are added on to lactulose therapy if there is no clinical improvement within 24- 
48 hours. Treatment for hepatic encephalopathy (HE) is based largely on symptoms. Treatment is not 
indicated for an elevated serum ammonia level unless it occurs with symptoms of HE. 


RATIONALE: 
Correct Answer: 


+ Further evaluation; no treatment - Treatment is not indicated in patients who have elevated blood 
ammonia concentrations in the absence of symptoms of HE. 


Incorrect Answers: 
* Oral lactulose therapy - As there is no diagnosis of HE, lactulose therapy is not indicated. 
* A liver transplant - A liver transplant is not indicated in this case. 


© Oral rifaximin therapy - Rifaximin therapy is not indicated at this stage of this case. 


TAKEAWAY/KEY POINTS: 


As the patient is not experiencing any symptoms of hepatic encephalopathy, there is no current indication for 
treatment. When serum ammonia levels are raised without signs and/or symptoms, careful monitoring and 
continued evaluation is the best course of action. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca/new/documents/CHAPTER/en/c0043. 

[2] Ferenci P. Hepatic encephalopathy in adults: Treatment. In: UpToDate. https://www.uptodate.com. 
B] Hepatic Encephalopathy. Canadian Liver Foundation. http://wwwliver.ca/liver- 
disease/types/cirrhosis/hepatic-encephalopathy.aspx. 


The correct answer is: Further evaluation; no treatment 


Which of the following factors is most likely to precipitate and/or worsen hepatic encephalopathy? 


Select one: 
A diet high in cholesterol * 
Havi ¥ 
Hota ont Rose Wang (ID:113212) this answer is correct. A portosystemic shunt reduces 


shuat portal hypertension but also results in toxins and other substances remaining 
unfiltered by the liver. This can lead to hepatic encephalopathy. 


The use of inhaled corticosteroids X 


Question #:18 


10: 53871 


Correct 


Flag question 


Prolonged immobility % 


Marks for this submission; 1.00/1.00. 
TOPIC: Hepatic Encephalopathy 


LEARNING OBJECTIVE: 
To understand the precipitating factors for hepatic encephalopathy. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
one of the leading factors to HE. There are multiple factors that may worsen or precipitate the condition. 


Some of these include: 


Infection 


Hypokalemia 
Alkalosis 


Increased protein load 


Dehydration 


Portal/hepatic vein thrombosis 


Portosystemic shunts 


RATIONALE: 
Correct Answer: 
* Having a portosystemic shunt - A portosystemic shunt reduces portal hypertension but also results 


in toxins and other substances remaining unfiltered by the liver. This can lead to hepatic 
encephalopathy 


Incorrect Answers: 


e A diet high in cholesterol - Though it can cause cardiovascular problems, cholesterol is not generally 
associated with hepatic encephalopathy. 


© The use of inhaled corticosteroids - Hepatic encephalopathy has not been associated with the use 
of inhaled corticosteroids. 


* Prolonged immobility - Though it can increase your risk of thromboembolic events, immobility has 
not been associated with hepatic encephalopathy. 


TAKEAWAY/KEY POINTS: 


Portosystemic shunts are blood vessels that bypass the liver. With this occurring, toxins and other harmful 
molecules are not cleared by the liver and may enter the bloodstream and may precipitate cognitive 
dysfunction, leading to hepatic encephalopathy. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx, Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca/new/documents/CHAPTER/en/c0043. 


[2] Ferenci P. Hepatic encephalopathy in adults: Treatment. In: UpToDate. https://www-uptodate.com. 


[B] Hepatic Encephalopathy. Canadian Liver Foundation. http://www.liver.ca/liver- 
disease/types/cirthosis/hepatic-encephalopathy.aspx. 


The correct answer is: Having a portosystemic shunt 


ZV is a 58 year old female diagnosed with grade 2 hepatic encephalopathy (HE). 
Which of the following is the least likely symptom for ZV to exhibit? 


Select one: 
Disorientation for time X 
Clumsiness 3 
Stupor w 


Rose Wang (ID:113212) this answer is correct, Stupor is more likely 10 be seen in the later 
stages of HE. 


Moderate confusion * 


{Correct} 
Marks for this submission; 1,00/1.00. 
TOPIC: Hepatic Encephalopathy 


LEARNING OBJECTIVE: 
To be familiar with the system by which hepatic encephalopathy (HE) is graded. 


Question #:19 


1D: 53854 
Correct 


Fleg question 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
one of the leading factors to HE. 

HE is graded from 0-4, based on symptoms. The Canadian Liver Foundation provides a breakdown of each 
grade of HE. 

Grade 0 involves minimal symptoms such as psychometric or neuropsychological alterations of tests 
exploring psychomotor speed/executive functions or neurophysiological alterations without clinical evidence 
of mental change. Grade 1 includes trivial lack of awareness, anxiety, shortened attention span, inability to 
add and subtract, altered sleep rhythm. 

Overt HE is defined as grade 2 and above. Grade 2 involves lethargy or apathy, disorientation for time 
(naming day of the month, the month of the year, the season etc), obvious personality change, inappropriate 
behaviour, clumsiness, a flapping tremor (asterixis). Grade 3 includes somnolence to semi-stupor but 
responsive to stimuli, confused, gross disorientation, bizarre behaviour. Grade 4 is classified as a comatose 
patient. When the person is unconscious and unresponsive to painful stimuli. There is a high mortality rate 
for people who go into a coma. 

Additionally, a classification scheme has been proposed for HE based on its underlying disease. There are 
three categories: 


© Type A: HE associated with acute liver failure 


© Type B: HE associated with a portal-systemic bypass without liver disease (e.g. due to a congenital 
abnormality) 


© Type C: HE associated with cirrhosis 


RATIONALE: 
Correct Answer: 


© Stupor - Stupor is more likely to be seen in the later stages of HE. 


Incorrect Answers: 
e Disorientation for time - Disorientation for time is not uncommon for grade 2 HE 
e Clumsiness - Clumsiness not uncommon in grade 2 HE. 


e Moderate confusion - Moderate confusion is not uncommon in grade 2 HE. 


TAKEAWAY/KEY POINTS: 


Grade 2 may involve lethargy, disorientation for time, obvious personality change, inappropriate behaviour, 
dumsiness and a flapping tremor (asterixis). Semi-stupor starts in grade 3 and manifests as the lack of critical 
mental function and a level of consciousness. Patients may be entirely unresponsive and only respond to 
intense stimuli such as pain as near cons. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx, Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca/new/documents/CHAPTER/en/c0043. 

[2] Hepatic Encephalopathy. Canadian Liver Foundation. http://www.liver.ca/liver- 
disease/types/cirrhosis/hepatic-encephalopathy.aspx. 

[3] Ferenci P. Hepatic encephalopathy in adults: Clinical manifestations and diagnosis. In: UpToDate. 
https://www.uptodate.com. 


The correct answer 


Which of the following is the most common adverse effect of metronidazole? 


Select one: 
Drowsiness ¥ 
Dyspepsia ® 
Confusion X 


Diarrhea v 
Rose Wang (ID:113212) this answer is correct. Diarrhea occurs more often than the 


other adverse effects listed here 


| Correct | 
Marks for this submission: 1,00/1.00. 
TOPIC: Hepatic Encephalopathy 


LEARNING OBJECTIVE: 


To understand the adverse effects of metronidazole. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain, The exact mechanism is not known but ammonia is hypothesized to be 
one of the leading factors to HE. 


Metronidazole is a nitroimidazole antibiotic with numerous approved and off-label indications. It is used as 
second-line therapy for HE after lactulose is used or if contraindications exist, Other off label indications 
include treatment of pelvic inflammatory disease; infections of the reproductive, respiratory and central 
nervous systems; peptic ulcer disease; and acute diverticulitis. It can also be used to control the growth of 


Question #:20 


10; 5387 
Correct 


1p Flag question 


intestinal bacteria in an ettort to treat hepatic encephalopathy. 


Its adverse effects are generally focused in the gastrointestinal system, but can also include the central 
nervous, cardiovascular and genitourinary systems, among others. The most common side effect may be 
nausea, vomiting, diarrhea, gastric upset or constipation. 


RATIONALE: 
Correct Answer: 


e Diarrhea - Diarrhea occurs more often than the other adverse effects listed here. 


Incorrect Answers: 


Drowsiness - Drowsiness is a less common adverse effect of metronidazole, occurring in less than 1% 
of cases. 


Dyspepsia - Dyspepsia is a less common adverse effect of metronidazole, occurring in less than 1% of 
cases, 


Confusion - Confusion is a less common adverse effect of metronidazole, occurring in less than 1% of 
cases. 


TAKEAWAY/KEY POINTS: 


Metronidazole is an antibiotic used in second-line therapy for hepatic encephalopathy. The most common 
side effect of this medication may be diarrhea. Ensure patients replenish lost fluids if diarrhea is experienced. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca/new/documents/CHAPTER/en/c0043. 

[2] Metronidazole (CPhA monograph). In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
https://myncx.ca/new/documents/MONOGRAPH/en/Metronidazole. 

[3] Hepatic Encephalopathy. Canadian Liver Foundation. http://www.liver.ca/liver- 
disease/types/cirrhosis/hepatic-encephalopathy.aspx. 


iarrhea 


The correct answer is: 


Which of the following patients is most likely to have covert hepatic encephalopathy (HE)? 


Select one: 
AN, who has restlessness, {v = = 
anviety andtoublesieping Rose Wang (1D:113212) this answer is correct. AN is showing 
oS symptoms consistent with grade 1 HE, which is classified as 
covert HE. 


BP, who has just entered into a coma * 
CN, who does not know what day or month itis % 


DB, who has paranoia and cannot do basic mental math * 


{correct 
Marks for this submission; 1,00/1.00. 
TOPIC: Hepatic Encephalopathy 


LEARNING OBJECTIVE: 
To be familiar with the system by which hepatic encephalopathy (HE) is graded. 


BACKGROUND: 


Hepatic encephalopathy is a reversible but potentially fatal brain impairment which occurs when toxin 
accumulation takes place in the brain. The exact mechanism is not known but ammonia is hypothesized to be 
‘one of the leading factors to HE. 


HE is graded from 0-4, based on symptoms. The Canadian Liver Foundation provides a breakdown of each 
grade of HE. 


Grade 0 involves minimal symptoms such as psychometric or neuropsychological alterations of tests 
exploring psychomotor speed/executive functions or neurophysiological alterations without clinical evidence 
of mental change, Grade 1 includes trivial lack of awareness, anxiety, shortened attention span, inability to 
add and subtract, altered sleep rhythm. Grade 0 and 1 symptoms are known as covert as they may not be 
acknowledged or openly displayed 


Overt HE is defined as grade 2 and above. Grade 2 involves lethargy or apathy, disorientation for time 
(naming day of the month, the month of the year, the season etc), obvious personality change, inappropriate 
behaviour, clumsiness, a flapping tremor (asterixis). Grade 3 includes somnolence to semi-stupor but 
responsive to stimuli, confused, gross disorientation, bizarre behaviour. Grade 4 is classified as a comatose 
patient. When the person is unconscious and unresponsive to painful stimuli. There is a high mortality rate 
for people who go into a coma. 


Additionally, a classification scheme has been proposed for HE based on its underlying disease. There are 
three categories: 


© Type A: HE associated with acute liver failure 


© Type B: HE associated with a portal-systemic bypass without liver disease (e.g, due to a congenital 
abnormality) 


© Type C: HE associated with cirrhosis 


RATIONALE: 


Correct Answer: 


+ AN, who has restlessness, anxiety and trouble sleeping at night - AN is showing symptoms 
consistent with grade 1 HE, which is classified as covert HE. 


Incorrect Answers: 


BP. who has just entered into a coma - A coma is consistent with grade 4 HE, which is overt HE. 


CN, who does not know what day or month it is - Disorientation for time suggests that CN's HE is, 
at the very least, grade 2, which is overt HE. 


DB, who has paranoia and cannot do basic mental math - Parancia and an inability to do basic 
mental tasks is consistent with grade 3 HE, which is overt HE. 


TAKEAWAY/KEY POINTS: 


Covert HE is considered grade 0 and grade 1 symptoms. This precedes overt symptoms in grade 2 and 
above. AN who is experiencing restlessness, anxiety and trouble sleeping at night is classified as Grade 1, 
covert HE. 


REFERENCE: 


[1] Swain M. Chronic liver diseases. In: RxTx. Ottawa, ON: Canadian Pharmacists Association. 
hhttps://mynxtx.ca/new/documents/CHAPTER/en/c0043. 

[2] Hepatic Encephalopathy. Canadian Liver Foundation. https://www.liver.ca/patients-caregivers/liver- 
diseases/hepaticencephalopathy/#:~:text=What%20is%20Hepatic%20Encephalopathy%3F in%20order%20to%20properly%20function. 
[3] Ferenci P. Hepatic encephalopathy in adults: Clinical manifestations and diagnosis. In: UpToDate. 

https://www.uptodate.com. 


The correct answer is: AN, who has restlessness, anxiety and trouble sleeping at night 


Finish review 
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